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Figure I: Comparison of Zn(OH) 2-Na0H-H2 0 system and 
Zn(C2H3o2 ) 2-NaC 2H3o2-HC2H3o2 system. 
Ineach system the solubility of the zinc compound 
increased with increasing concentration of the sodium 
compound until a maximum was attained where a new solid 
phase appeared. Beyond the maximum there was a decrease 
in the concentration of the zinc compound in the satur-
ated solution when the concentration of sodium compound 
was increased. The solid phases which separate at high 
concentrations of the sodium compound are quite similar 
in composition. 
It is of interest to note that Davidson and 
Griswoldl3 found the solubility behavior of zinc 
acetate in acetic acid to be analogous to that describ-












Figure II: Effect of NH4c2H3o2 on the solubility of 
Co(C2H3o2 ) 2 in Anhydrous Acetic Acid at 30° c. 
decreased with the separation of a distinctly different 
solid phase, maroon in color. 
Four different samples of this maroon solid were 
dried between porous plates in the solvent atmosphere 
and analyzed. The formula was found to be NH4 C2 H30 2 • 
2Co(C2H3o2 ) 2 •HC2H3o2 • 
D. Sister Corupound Structures from X-Ray. ':Jhile 
investigating the crystal structure of chromium (II) 
acetate, van Nie kerk and Sc:., • I It the 
space group o.nd unit-cell diw.ensions were closely 
related to correspond1ng data for copper (II) acetate. 
Since chromium (II) acetate is unstable and difficult 
to handle, preliminary investigations on the copper (II) 

Figure III: Structure of the Copper (II) Acetate 
Monohydrate Molecule. 
metal to metal distance was observed. 
13 
Still later that same year van Niekerk and 
Schoening15 reported on the structure of Ni(C2H3o2 ) 2 • 
4H2o and Co(C2H3o2 ) 2 ·4H2o. Both were found to be 
monomers having octahedral coordination with the 
acetate groups trans to each other. They were determin-
ed to be isostructural, and it was concl~ded from the 
metal to oxygen bond dist·•nces that the structure is 
mainly ionic in character. Within experimental error 
the carbon to oxygen bonds of the acetate groups were 
found to be equal. 
Barclay and Kennarct16 determined the structure of 





Figure IV: Structure of Monopyridinecopper (II) 
Acetate. 
anhydrous copper (II) acetate. The structure was 
14 
determined by Patterson and Fourier analysis from 
three-dimensional single-crystal x-ray diffraction 
spectra. The copper atoms w~re found to be bridged 
in pairs by four acetate groups to farm binuclear 
molecules, cu2 (c2H3o2 )4 •2c 5H5N, similar to those 
found in copper (II) acetate monohydrate. The nitrogen 
atom of a pyridine molecule is attached to the copper 
atom by a slightly elongated covalent bond, giving 
the copper atom a distorted tetragonal-pyramidal co-
ordination. The sixth, or octahedral, site is occupied 
by the second copper atom through a b-bond formation. 
15 
Certain anomalies in the behavior of copper (II) 
formate when compared with the rest of thd copper (II) 
alkanoates led to an x-ray structure determi~ation by 
Kiriyama, Ibamoto, and Matsuo. 17 The specific molecule 
with which they worked was the co~per (II) formate 
tetrahydrate, Cu(HC02 ) 2 ·4H2 o. The structure of this 
molecule can best be visualized pictorially. 
Figure V: Structure of Copper (II) Formate Tetrahydrate. 
Whereas the other copper (II) alkanoates have the 
syn-syn bridging arrangement, copper (II) formate 
tetrahydrate has the anti-anti arangement, in which 
the copper atoms are farther apart, 5.8 Angstroms, 
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Figure VI: Infrared Spectra of Copper (II) acetate (solid 
line) and Chromium (II) acetate (broken line). 
G. .Adducts. 26 Johnson, Hunt, and Neumann investigat-
ed the spectra of Rh(C2H3 o2 ) 2 ·H2 o and prepared adducts. 
The structure of the rhodium (II) acetate monohydrate 
was known from an x-ray investigation. 4 It was shown 
to have the same dimeric caged structure as the hydrat-
ed copper (II) and chromium (II) acetates. 
Since the pyridine adduct, Cu(C2H3o2 ) 4 •py2 , was 
structurally determined, 16 it was believed that in 
organic solvents the terminal positions may be occupied 
by such molecules as ethanol, dioxane, or free alkanoic 
acids. Various adducts were attempted using the 
following procedures. 
If the potential ligand were liquid, about seventy-
five mg. of finely powdered dim~r was placed in a 






hydrated copper (II) acetate. They were aware of the 
structure determination of Kiekerk and Schoening, 2 but 
were interested in the effect upon the magnetic 
susceptibility of the bonding orbitals which must 
exist between atoms 2.64 Angstroms apart. They found 
the room temperature magnetic moments to be 1.39 and 
1.42 Bohr magnetons respectively for the anhydrous and 
hydrated acetates. 
Evaluations were made from 90° to 400° K. and the 
results were plotted. They were found to agree closely 
with the majority of previous determinations. With the 
aid of this data and a hypotheses developed by Bleaney 
and Bowers,32 an energy level diagram, Figure VII, was 
prepared showing splitting into a lower lying singlet 












Figure VII: Energy level diagram for Cu-Cu interaction. 
(a) Lowest energy level. (b) Splitting into 
a singlet and a triplet due to exchange 
interaction. (c) Splitting of the degener-
















Figure VIII: Structure of Copper (II) Salicylate Tetra-
hydrate, a) expected, b) actual. 
the planar structure shown in Figure VIIIb. The two 
I 
extra water molecules are b~tween th~ larger molecules, 
taking part in the structure through hydrog~n bonding. 
Table VII indicates that there are possibly two 
modifications of copper (II) salicylate tetrahydrate; 
the first being thot wt1icl1 Hanic and Michalov deLermin-
ed. The existence of these two modifications suggests 
that different modifications of anhydrous copper (II) 
salicylate might exist. Various methods of synthesis 
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Figure X: Triplet State Level Scheme for Octahedrally 
Coordinated Nickel (II) Complexes. 
complexes are given in Figure X. It is seen from 
Figure X that nickel (II) octahedral complexes will 
always have two un~aired electrons. Three absorption 
bands corresponding to the transitions 3A2g ~ 3T2g' 
3A2g --4 3Tlg' and 3A2g ~ 3Tlg(P) should always be 
observed, and some spin-forbidden triplet to singlet 
bands are possible. This is indeed what is observed 
as shown in Figure XI. The molar absorbances are low 
for the transition series in general, falling between 
1 and 10. The absorption bands for Ni(H2o)6++, 
corresponding to the above transitions, are located 
-1 1 l 
at 8500 em , 13,500 em- , ana 25,300 em- • The energy 
difference between the t 2g and eg electronic levels, 
designated as Dq, is a convenient value for comparisons. 
38 
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Figure XI: Absorption Spectra of Ni(H2 o)6 ++. 
Ballhausen shows that the energy separation between 
the levels 3A2g and 3T2g is equal to lODq, which gives 
a Dq value for Ni(H2o)6 ++ of 850 cm-1 • 
Practically all tetrahedral nickel (II) complexes 
have a characteristic intense blue color due to the 
presence of an absorption band in the red part of the 
visible region. A second characteri~tic feature of 
these complexes is their relatively high intensity 
absorption bands. These typically hav..:: molar absorb-
ances of the order of 200 at maximum absorb·ctncy. 
Results for NiC14 : indicate a Dq value of 380 cm-1 • 
This is in a~reement with the theoretical prediction 
that Dq(tet.) = 4/9 Dq(oct.). 
Comparison of visible spectra parameters are 
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Absori,tion S1Jectra of (a) nickel (II) 
acetate tetrahyarate, (b) nickel (II) 
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Figure XIX: Infrared COO Stretching Bands for 
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Figure XX: Infrared COO Stretching Bands for 
Ni(C2H3o2 ) 2 •4H2o from Fluorolube Mull. 
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Figure XXI: Infrared COO Stretcbing Bands for 
Ni(C2H3o2 ) 2 from Fluorolube Mull. 
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Figure XXII: Inf'rc.;red COO Stretching Bands .for 
Ni2 (c2H3o2 ) 4 ·HC2H3o2 .from Fluorolube Mull. 
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Figure XXIII: Infrared COO Stretching Bands for 




'.'.itHN RFOKDfPir--~C· :>f'f(ltY (Ht.,.RT N 
Wavenumber (cm-1 ) 
1500 1400 1300 1200 
-----·- - t - ·--~-
1 
i 
-i·~·-· -· . ! 




I . ! 





Infrared COO Stretchint; .-ands for 
7'7 
78 
\YHfN RFORCHRING SPf(IFY (HAPT N( 
W (cm-1) avenumber 
I I ' I : i : i ; '. \\.....~ : .'--t--:-J t--·~· ·.--·.1 •. -·;- + ---!---__j_.;__;__.:___~--+---~. -I- __ .__J__. --r- _ .. ___ -~~~ -- - ~__;_-~--~·-- --4-- ' _ --- ___ _ ~;; :::: I: : :'I 
:!i I! ··:·1 ! •\.J.J::: ::.· .\: .... 
~---t---.l----'-T+---L----l--L-"-.:___:_ -1--,-r~.--~- --:---t-,--'-- . -\·--~ ----:--:-
: 't il i : ; • : I I. • • ' • I ' 
l I ~ : : : ~ t 
j I ! ! T ! I • 
----'--__;__-.---J----'--~_;____.- c--j------l-- -•-1-i-~- -~~-+-+-- _LJ_~~ ~· -~~--+--
1 
i i I I I : I I I 
! ! l I I ; T I 
l t j : : l-l I I I I I : l : ; 
5 6 7 8 
Wavelength (Microns) WA 
Figure XXV: Infrared COO Stretching Bands for 
Co2 Cc2H3o2 ) 4 ·Hc2H3o2 from Fluorolube Mull. 








